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ABSTRACT 
A data storage device is disclosed comprising a first voice 
coil motor ( VCM ) configured to actuate a first head , and a 
second VCM configured to actuate a second head . A high 
priority is assigned to the first VCM and a low priority to the 
second VCM . A first access command is serviced using the 
first head by seeking the first VCM using a first high 
performance seek profile . When seeking the second VCM 
without seeking the first VCM , a second access command is 
serviced using the second head using a second high perfor 
mance seek profile . When concurrently seeking the first 
VCM and the second VCM , the seeking of the second VCM 
is with a reduced performance seek profile , wherein the 
second high performance seek profile decreases a seek time 
of the second VCM compared to the reduced performance 
seek profile . 
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DATA STORAGE DEVICE SEEKING FIG . 6 is a flow diagram according to an embodiment 
MULTIPLE VOICE COIL MOTORS USING A wherein the seek of the low priority VCM is adjusted if a 

LIMITED CURRENT SUPPLY seek of the high priority VCM is initiated while seeking the 
low priority VCM . 

BACKGROUND FIG . 7 shows an embodiment wherein a number of 
different factors are evaluated when assigning high / low 

Data storage devices such as disk drives comprise a disk priority to each VCM . 
and a head connected to a distal end of an actuator arm DETAILED DESCRIPTION which is rotated about a pivot by a voice coil motor ( VCM ) 
to position the head radially over the disk . The disk com FIG . 2A shows a data storage device in the form of a disk prises a plurality of radially spaced , concentric tracks for drive according to an embodiment comprising a first voice recording user data sectors and servo sectors . The servo coil motor ( VCM2 ) 164 configured to actuate a first head 184 sectors comprise head positioning information ( e . g . , a track over a first disk 204 , and a second VCM , 16 , configured to address ) which is read by the head and processed by a servo Vo 15 actuate a second head 187 over a second disk 208 . The disk control system to control the actuator arm as it seeks from drive further comprises control circuitry 22 configured to 
track to track . execute the flow diagram of FIG . 2C , wherein a high priority 

FIG . 1 shows a prior art disk format 2 as comprising a is assigned to the first VCM , and a low priority to the second 
number of servo tracks 4 defined by servo sectors 60 - 6N VCM2 ( block 21 ) . A first access command is serviced using 
recorded around the circumference of each servo track . Each 20 the first head by seeking ( block 24 ) the first VCM , using a 
servo sector 6 , comprises a preamble 8 for storing a periodic first high performance seek profile ( block 26 ) . When seeking 
pattern , which allows proper gain adjustment and timing ( block 28 ) the second VCMB without seeking the first 
synchronization of the read signal , and a sync mark 10 for VCM , , a second access command is serviced using the 
storing a special pattern used to symbol synchronize to a second head by seeking the second VCMB using a second 
servo data field 12 . The servo data field 12 stores coarse head 25 high performance seek profile ( block 30 ) . When concur 
positioning information , such as a servo track address , used rently seeking the first VCM , and the second VCMB ( block 
to position the head over a target data track during a seek 32 ) , the seeking of the first head is with the first high 
operation . Each servo sector 6 ; further comprises groups of performance seek profile ( block 26 ) and the seeking of the 
servo bursts 14 ( e . g . , N and Q servo bursts ) , which are second VCM , is with a reduced performance seek profile 
recorded with a predetermined phase relative to one another 30 er 30 ( block 34 ) , wherein the second high performance seek 
and relative to the servo track centerlines . The phase based profile ( at block 30 ) decreases a seek time of the second 
servo bursts 14 provide fine head position information used VCMB compared to the reduced performance seek profile ( at 

block 34 ) . for centerline tracking while accessing a data track during In the embodiment of FIG . 2A , each disk comprises a write / read operations . A position error signal ( PES ) is gen 35 plurality of servo sectors ( e . g . , A . - An ) that define a plurality erated by reading the servo bursts 14 , wherein the PES of servo tracks , wherein data tracks are defined relative to 
represents a measured position of the head relative to a the servo tracks at the same or different radial density . The 
centerline of a target servo track . A servo controller pro control circuitry 22 processes a read signal 35 emanating 
cesses the PES to generate a control signal applied to a head from the respective head to demodulate the servo sectors and 
actuator ( e . g . , a voice coil motor ) in order to actuate the head 40 generate a position error signal ( PES ) representing an error 
radially over the disk in a direction that reduces the PES . between the actual position of the head and a target position 

relative to a target track . A servo control system in the 
BRIEF DESCRIPTION OF THE DRAWINGS control circuitry 22 filters the PES using a suitable compen 

sation filter to generate a control signal 37 applied to the 
FIG . 1 shows a prior art disk format comprising a plurality 45 respective VCM which rotates an actuator arm 39 about a 

of servo tracks defined by servo sectors . pivot in order to actuate the head radially over the disk in a 
FIGS . 2A and 2B show a data storage device in the form direction that reduces the PES . The servo sectors may 

of a disk drive according to an embodiment comprising first comprise any suitable head position information , such as a 
and second VCMs configured to actuate respective heads track address for coarse positioning and servo bursts for fine 
over disk surfaces . 50 positioning . The servo bursts may comprise any suitable 

FIG . 2C is a flow diagram according to an embodiment pattern , such as an amplitude based servo pattern or a phase 
wherein when concurrently seeking both VCMs , one is based servo pattern ( FIG . 1 ) . 
controlled using a high performance seek profile and the In the embodiment of FIG . 2A , the first VCM 16 , and the 
other is controlled using a reduced performance seek profile . second VCMR 16 , rotate respective actuator arms about a 

FIG . 3 shows an embodiment wherein the reduced per 55 common pivot in what may be referred to as a split actuator 
design . In another embodiment , the first VCM , and the formance seek profile helps prevent the current consumption second VCMB may be separated so as to rotate respective of the disk drive from exceeding a current limit . actuator arms about independent pivots . Also in the embodi 

FIG . 4 shows an embodiment wherein the reduced per ment of FIG . 2A , the disk drive comprises four disks having formance seek profile helps prevent damaging the heads eads 60 respective heads actuated over top and bottom disk surfaces . during an emergency unload when one of the VCMs is Other embodiments may employ a different number of 
seeking at a high velocity toward a ramp at the outer head / disk combinations , and still other embodiment may 
diameter of the disk . employ more than two VCMs for independent actuation of 

FIG . 5 shows an embodiment wherein the reduced per - one or more heads . 
formance seek profile delays the seek in order to help 65 In the embodiments described herein , a different priority 
prevent the current consumption of the disk drive from may be assigned to each VCM for any suitable reason . For 
exceeding a current limit . example , in one embodiment a high / low priority may be 
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assigned to each VCM to limit the peak current consumption in seek performance is not as bad as independently seeking 
of the disk drive when concurrently seeking both VCMs . each VCM ( e . g . , one after the other ) . As described above , a 
FIG . 3 shows an example of this embodiment including a delayed seek profile such as shown in FIG . 5 may be used 
high performance seek profile 36 used to seek a high priority as the reduced performance seek profile for reasons other 
VCM , a reduced performance seek profile 38 used to con - 5 than limiting the total current consumption ( e . g . , to provide 
currently seek a low priority VCM the same seek distance , more braking power the high priority VCM during an 
and a resulting total current 40 consumed by the disk drive emergency unload ) . 
during the concurrent seek . In this embodiment , the reduced The seek profiles shown in FIG . 3 and FIG . 5 are for 
performance seek profile 38 helps prevent the total current illustration and not necessarily the seek profiles employed in 
40 from exceeding a current limit specified , for example , by 10 a production disk drive . In addition , the reduced perfor 
a host device . In the embodiment of FIG . 3 , the reduced mance seek profile may differ from the high performance 
performance seek profile 38 reduces the amplitude of the seek profile in aspects other than acceleration / deceleration 
driving current during the acceleration / deceleration phase amplitude or a delay offset . For example , in one embodiment 
which reduces the current consumed by the low priority the reduced performance seek profile 44 shown in FIG . 5 
VCM at the cost of increasing the seek time as compared to 15 may have a non - zero amplitude during the delay at the 
the high priority VCM . beginning of the seek so as to at least start the seek of the low 

FIG . 4 shows an embodiment wherein assigning a differ - priority VCM without the total current consumption exceed 
ent priority to each VCM may help prevent damage to the ing the current limit . Similarly , the reduced performance 
heads during an emergency unload operation . In one seek profile may have a non - zero amplitude during the 
embodiment during a power failure the first and second 20 deceleration phase of the high priority seek profile to at least 
disks rotating causes a spindle motor to generate a back start slowing the low priority VCM sooner which may help 
electromotive force ( BEMF ) voltage , wherein the reduced reduce the seek time of the low priority VCM . In this 
performance seek profile increases a braking power supplied embodiment , the shape of the high priority VCM may be 
by the BEMF voltage to a high priority VCM during the adjusted ( e . g . , by reducing the acceleration / deceleration 
power failure . For example , a high priority may be assigned 25 amplitude ) in order to improve the average performance of 
to a VCM that is seeking at a high speed ( e . g . , using a high both VCMs while satisfying any suitable design constraint , 
priority seek profile ) toward a ramp 42 near an outer such as a system current limit or a braking power limit 
diameter ( OD ) of the disk as illustrated in FIG . 4 . If a power during an emergency unload operation . 
failure occurs while the high priority VCM is seeking toward FIG . 6 is a flow diagram according to an embodiment 
the OD , in one embodiment it may be desirable to ensure the 30 wherein a high priority is assigned to VCM , in FIG . 2A , and 
BEMF voltage from the spindle motor can provide enough a low priority is assigned to VCM , ( block 48 ) using any 
braking power to slow the high priority VCM before the suitable criteria . If a seek is required for VCM ( block 50 ) , 
heads contact the ramp so as to prevent damaging the heads . for example , to service an access command , a high perfor 
Accordingly , in one embodiment when concurrently seeking mance seek profile is used to seek VCM , ( block 52 ) . If a 
both VCMs a high / low priority is assigned to each VCM 35 concurrent seek is required for VCMR ( block 54 ) , a reduced 
based on their respective seek directions and proximity performance seek profile is used to seek VCM , ( block 56 ) . 
relative to the OD ( or ID ) of the disk . Seeking the low If a seek is not required for VCM , at block 50 , and a seek 
priority VCM using a reduced performance seek profile such is started for VCM7 at block 58 , a high performance seek 
as shown in FIG . 3 means that more braking power can be profile is used to start the seek of VCMB ( block 60 ) . If during 
supplied by the BEMF voltage to the high priority VCM if 40 the seek of VCM , a concurrent seek of VCM , is required 
a power failure occurs during the seeks . That is , if a high ( block 62 ) , the seek of VCM , is adjusted based on the 
performance seek profile were used to seek both VCMs and reduced performance seek profile , thereby increasing the 
a power failure occurred , the BEMF voltage from the seek time of VCMB ( block 64 ) . For example , the seek of 
spindle motor may be unable to supply enough braking VCMB may be adjusted to reduce the amplitude of the 
power to slow both VCMs , thereby causing the heads of the 45 acceleration or deceleration phase of the seek profile similar 
high priority VCM to contact the ramp at an excessive speed to the reduced amplitude shown in FIG . 3 , thereby enabling 
during the emergency unload operation . a high performance seek profile to concurrently seek the 

Any suitable low performance seek profile may be high priority VCM ( VCM , in this example ) . In one embodi 
employed in the embodiments described herein in order to ment , adjusting the seek profile for the low priority VCM 
concurrently seek a low priority VCM . FIG . 5 shows an 50 may result in a slipped revolution due to missing the target 
embodiment wherein when concurrently seeking both data sector during the current revolution of the disk . In 
VCMs the same seek distance , the seek profiles may be another embodiment , the seek profile for the low priority 
similar ( e . g . , the same acceleration / deceleration ampli - VCM may be adjusted based on a rotational position opti 
tudes ) , but the low performance seek profile 44 may be mization ( RPO ) algorithm that may select a secondary 
delayed relative to the high performance seek profile 46 . In 55 access command to service . That is , the RPO algorithm may 
the example of FIG . 5 , the delay of the reduced performance select a different access command to service on - the - fly 
seek profile overlaps with at least part of an acceleration based on the adjusted seek profile in order to avoid the 
phase of the high performance seek profile so that the total performance loss of a slipped revolution . 
current consumption of the data storage device does not In one embodiment , a number of factors may be evaluated 
exceed a current limit . Also in the embodiment of FIG . 5 , the 60 such as shown in FIG . 7 to assign the priority levels when 
delay causes a constant velocity phase of the reduced concurrently seeking multiple VCMs . In one embodiment , a 
performance seek profile to at least partially overlap with a low priority may be assigned to a VCM that services a 
deceleration phase of the high performance seek profile , background command whereas a high priority may be 
again to prevent the total current consumption from exceed assigned to a VCM that services a host command ( write / read 
ing the current limit . In this embodiment , delaying the 65 command ) . A background command may include , for 
reduced performance seek profile increases the seek time of example , a read / write command during a garbage collection 
the low priority VCM as shown in FIG . 5 , but the reduction operation , a read / write command during a read - verify - write 
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operation , a read / write command during a defect scan opera and the sum of the priority scores for each VCM may be 
tion , etc . In this embodiment , a background command may used to configure the priority and corresponding seek profile 
be considered lower priority since it typically does not for each VCM . 
impact the performance of the disk drive as seen from the In one embodiment , when seeking a single VCM an even 
host . That is , in one embodiment the execution of back - 5 higher performance seek profile may be used ( e . g . , as 
ground commands is delayed using reduced performance compared to the high performance seek profile 36 shown in 
seeks so that the higher priority host commands can be FIG . 3 ) since more current may be available to seek a single 
serviced faster using high performance seeks . VCM . For example , the high performance seek profile used 

In another embodiment illustrated in FIG . 7 , a host read at block 30 of FIG . 2C or block 60 of FIG . 6 may be the 
command may be assigned higher priority than a host write 10 highest performance seek profile available for the second 
command since the host write data may be temporarily VCM2 when not concurrently seeking the first VCMA , 
cached either in a volatile or non - volatile semiconductor thereby reducing the seek time for the second VCMR . 
memory before written to the disk . The host may be notified Referring again to FIG . 6 , in one embodiment an individual 
of command completion as soon as the write data is cached , seek of the high priority VCM ( e . g . , VCM2 ) may begin with 
whereas a host read command is not considered complete 15 a first high ( e . g . , highest ) performance seek profile at block 
until the data has been read from the disk and transferred to 52 , and when a concurrent seek of the low priority VCM 
the host . In one embodiment , the disk drive may implement ( e . g . , VCMR ) is initiated , the seek profile of the high priority 
shingled magnetic recording so that the data of a write VCM may be adjusted to a second high performance seek 
command can be written to any disk surface ( using dynamic profile in order to reduce the current consumption of the high 
mapping of the data sectors ) . In this embodiment when 20 priority VCM at the cost of increasing the seek time . 
concurrently servicing a host read command and a host write In one embodiment the high performance and reduced 
command , the disk surface and corresponding VCM ) performance seek profiles used to seek the VCMs may be the 
needed to service the host read command is assigned high same across the VCMs . In another embodiment , the seek 
priority and a different disk surface and corresponding profiles may be different for each VCM , for example , due to 
VCM ) selected to service the host write command is 25 manufacturing differences between each VCM . In one 
assigned low priority . embodiment each seek profile ( high performance and 

In another embodiment shown in FIG . 7 , a priority may be reduced performance ) may be calibrated for each VCM so as 
associated with host read commands , for example , based on to compensate for manufacturing differences . 
an “ age ” of each read command buffered in a command Any suitable control circuitry may be employed to imple 
queue , based on a quality of service ( QoS ) attribute assigned 30 ment the flow diagrams in the above embodiments , such as 
to each read command , based on a size of each read any suitable integrated circuit or circuits . For example , the 
command , etc . In this embodiment , the priority of each read control circuitry may be implemented within a read channel 
command may be used when assigning the high / low priority integrated circuit , or in a component separate from the read 
to the respective VCMs when concurrently servicing mul - channel , such as a disk controller , or certain operations 
tiple read commands . That is , the higher priority read 35 described above may be performed by a read channel and 
commands may be serviced faster by using a high perfor others by a disk controller . In one embodiment , the read 
mance seek profile . channel and disk controller are implemented as separate 

In yet another embodiment shown in FIG . 7 , the high / low integrated circuits , and in an alternative embodiment they 
priority may be assigned to each VCM based on a seek are fabricated into a single integrated circuit or system on a 
length of the access commands . For example , in one 40 chip ( SOC ) . In addition , the control circuitry may include a 
embodiment the access command having the longer seek suitable preamp circuit implemented as a separate integrated 
length may be assigned a higher priority so that the average circuit , integrated into the read channel or disk controller 
seek time for the access commands is minimized . In still circuit , or integrated into a SOC . 
another embodiment shown in FIG . 7 , the priority assigned In one embodiment , the control circuitry comprises a 
to each VCM may be determined as part of an RPO 45 microprocessor executing instructions , the instructions 
algorithm . An RPO algorithm typically selects the access being operable to cause the microprocessor to perform the 
commands for execution based on an order that minimizes flow diagrams described herein . The instructions may be 
the access latency ( the seek latency to seek the head to a stored in any computer - readable medium . In one embodi 
target track , as well as the rotational latency for the head to ment , they may be stored on a non - volatile semiconductor 
reach the target data sector ) . In this embodiment , the RPO 50 memory external to the microprocessor , or integrated with 
algorithm may compute a seek latency for each access the microprocessor in a SOC . In another embodiment , the 
command in a command queue using different priority seek instructions are stored on the disk and read into a volatile 
profiles ( e . g . , high / low priority ) , and then configure the semiconductor memory when the disk drive is powered on . 
execution order of the access commands so as to minimize In yet another embodiment , the control circuitry comprises 
the overall access latency . That is , when multiple access 55 suitable logic circuitry , such as state machine circuitry . 
commands can be executed concurrently using multiple In various embodiments , a disk drive may include a 
VCMs , and when at least one VCM is controlled based on magnetic disk drive , an optical disk drive , etc . In addition , 
a reduced performance seek profile ( e . g . , to limit the total some embodiments may include electronic devices such as 
current consumption ) , the RPO algorithm may evaluate the computing devices , data server devices , media content stor 
access latency of each access command based on at least two 60 age devices , etc . that comprise the storage media and / or 
different seek profiles and then configure the execution order control circuitry as described above . 
and priority of the VCMs so as to minimize the overall The various features and processes described above may 
access latency . be used independently of one another , or may be combined 

In one embodiment , a combination of factors such as in various ways . All possible combinations and subcombi 
shown in FIG . 7 may be evaluated when assigning the 65 nations are intended to fall within the scope of this disclo 
priority to each VCM to facilitate concurrent seek opera - sure . In addition , certain method , event or process blocks 
tions . For example , each factor may be given a priority score may be omitted in some implementations . The methods and 
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processes described herein are also not limited to any 5 . The data storage device as recited in claim 4 , wherein 
particular sequence , and the blocks or states relating thereto the delay overlaps with at least part of an acceleration phase 
can be performed in other sequences that are appropriate of the first high performance seek profile . 
For example , described tasks or events may be performed in 6 . The data storage device as recited in claim 4 , wherein 
an order other than that specifically disclosed , or multiple 5 the delay causes a constant velocity phase of the reduced 
may be combined in a single block or state . The example performance seek profile to at least partially overlap with a 
tasks or events may be performed in serial , in parallel , or in deceleration phase of the first high performance seek profile . 
some other manner . Tasks or events may be added to or 7 . The data storage device as recited in claim 1 , wherein 
removed from the disclosed example embodiments . The when seeking the second VCM using the second high 
example systems and components described herein may be 10 performance seek profile and a seek of the first VCM is 
configured differently than described . For example , ele initiated , the control circuitry is further configured to adjust 
ments may be added to removed from , or rearranged the seeking of the second VCM to increase the seek time of 
compared to the disclosed example embodiments . the second VCM . 

While certain example embodiments have been described , 8 . The data storage device as recited in claim 1 , wherein 
these embodiments have been presented by way of example 15 the control circuitry is further configured to assign the low 
only , and are not intended to limit the scope of the inventions priority to the second VCM when the second access com 
disclosed herein . Thus , nothing in the foregoing description mand is a background command generated by the control 
is intended to imply that any particular feature , character circuitry . 
istic , step , module , or block is necessary or indispensable . 9 . The data storage device as recited in claim 1 , wherein 
Indeed , the novel methods and systems described herein 20 the control circuitry is further configured to assign the low 
may be embodied in a variety of other forms ; furthermore , priority to the second VCM when the first access command 
various omissions , substitutions and changes in the form of is a read command received from a host and the second 
the methods and systems described herein may be made access command is a write command received from the host . 
without departing from the spirit of the embodiments dis 10 . The data storage device as recited in claim 1 , wherein 
closed herein . 25 the control circuitry is further configured to assign the low 

priority to the second VCM when the first access command 
What is claimed is : is a high priority read command and the second access 
1 . A data storage device comprising : command is a low priority read command . 
a first voice coil motor ( VCM ) configured to actuate a first 11 . The data storage device as recited in claim 1 , wherein 
head over a first disk ; 30 the control circuitry is further configured to : 

a second VCM configured to actuate a second head over compare a first seek length of the first access command 
a second disk ; and serviced using the first head to a second seek length of 

control circuitry configured to : the second access command serviced using the second 
assign a high priority to the first VCM and a low head ; and 

priority to the second VCM ; 35 assign the low priority to the second VCM based on the 
service a first access command using the first head by comparison . 

seeking the first VCM using a first high performance 12 . The data storage device as recited in claim 11 , wherein 
seek profile ; and the control circuitry is further configured to assign the low 

service a second access command using the second priority to the second VCM when the second seek length is 
head by at least : 40 longer than the first seek length . 
when seeking the second VCM without seeking the 13 . The data storage device as recited in claim 1 , wherein 

first VCM , seeking the second VCM using a the control circuitry is further configured to : 
second high performance seek profile ; and select an access command to execute based on a rotational 

when concurrently seeking the first VCM and the position optimization ( RPO ) algorithm ; and 
second VCM , seeking the first head using the first 45 assign the low priority to the second VCM based on the 
high performance seek profile and seeking the RPO algorithm . 
second VCM using a reduced performance seek 14 . A method of operating a data storage device , the 
profile , method comprising : 

wherein the second high performance seek profile assigning a high priority to a first voice coil motor ( VCM ) 
decreases a seek time of the second VCM com - 50 and a low priority to a second VCM ; 
pared to the reduced performance seek profile . servicing a first access command using a first head by 

2 . The data storage device as recited in claim 1 , wherein seeking the first VCM using a first high performance 
the reduced performance seek profile limits a peak current seek profile ; and 
consumption of the data storage device when concurrently servicing a second access command using a second head 
seeking the first and second VCMs . 55 by at least : 

3 . The data storage device as recited in claim 1 , further when seeking the second VCM without seeking the first 
comprising a spindle motor configured to rotate the first and VCM , seeking the second VCM using a second high 
second disks , wherein : performance seek profile ; and 

during a power failure the first and second disks rotating when concurrently seeking the first VCM and the second 
causes the spindle motor to generate a back electromo - 60 VCM , seeking the first head using the first high per 
tive force ( BEMF ) voltage ; and formance seek profile and seeking the second VCM 

the reduced performance seek profile increases a braking using a reduced performance seek profile , 
power supplied by the BEMF voltage to the first VCM wherein the second high performance seek profile 
during the power failure . decreases a seek time of the second VCM compared to 

4 . The data storage device as recited in claim 1 , wherein 65 the reduced performance seek profile . 
the reduced performance seek profile comprises delaying the 15 . The method as recited in claim 14 , wherein the 
seek of the second VCM . reduced performance seek profile limits a peak current 
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consumption of the data storage device when concurrently 22 . The method as recited in claim 14 , further comprising 
seeking the first and second VCMs . assigning the low priority to the second VCM when the first 

16 . The method as recited in claim 14 , further comprising access command is a read command received from a host 
generating a back electromotive force ( BEMF ) voltage using and the second access command is a write command 
a spindle motor during a power failure , wherein the reduced 5 received from the host . 
performance seek profile increases a braking power supplied 23 . The method as recited in claim 14 , further comprising by the BEMF voltage to the first VCM during the power assigning the low priority to the second VCM when the first failure . access command is a high priority read command and the 17 . The method as recited in claim 14 , wherein the second access command is a low priority read command . reduced performance seek profile comprises delaying the 10 24 . The method as recited in claim 14 , further comprising : seek of the second VCM . 

18 . The method as recited in claim 17 , wherein the delay comparing a first seek length of the first access command 
overlaps with at least part of an acceleration phase of the first serviced using the first head to a second seek length of 
high performance seek profile . the second access command serviced using the second 

19 . The method as recited in claim 17 , wherein the delay 15 head ; and 
causes a constant velocity phase of the reduced performance assigning the low priority to the second VCM based on 

the comparison . seek profile to at least partially overlap with a deceleration 
phase of the first high performance seek profile . 25 . The method as recited in claim 24 , further comprising 

20 . The method as recited in claim 14 , wherein when assigning the low priority to the second VCM when the 
seeking the second VCM using the second high performance 20 second seek length is longer than the first seek length . 

26 . The method as recited in claim 14 , further comprising : seek profile and a seek of the first VCM is initiated , further 
comprising adjusting the seeking of the second VCM to selecting an access command to execute based on a 
increase the seek time of the second VCM . rotational position optimization ( RPO ) algorithm ; and 

21 . The method as recited in claim 14 , further comprising assigning the low priority to the second VCM based on 
assigning the low priority to the second VCM when the the RPO algorithm . 
second access command is a background command . * * * * * 


